glands of autopsy cases of chronic glomerulonephritis.
The kidneys showed atrophy in varying degrees.
Weight of the parathyroid glands increased because of proliferation of parenchyma. Weight of parathyroid parenchyma correlated negatively with weight of the kidney and volume density of tubules in renal cortex. morphometry; parenchymal weight; hyperplasia; atrophy Secondary hyperparathyroidism is frequently observed in the course of chronic renal failure, and parathyroid hyperplasia of varying degrees is usually found but its pathogenesis is still unknown (Albright et al. 1937 ; Berson and Yalow 1966; Reiss et al. 1969 ; Roth and Marshall 1969; Brickman et al. 1974 ; Bordier et al. 1975 ). To solve this problem, the pathomorphological evidence of the relation ship between reduction of the kidney volume and hyperplasia of the parathyroid gland is required. This paper concerns with the relationships disclosed between the two parameters mentioned above.
MATERIALS
Materials were 13 autopsy cases of chronic glomerulonephritis without clinical evidence of hyperparathyroidism.
They were composed of 5 males and 8 females, their ages ranging from 25 to 71 years. Parathyroid glands were studied in all cases. Weights of the kidneys were measured in 11 cases and histological sections of the kidneys were obtained from 13 cases. Control 163 parathyroid glands were taken at necropsy from 49 subjects of ages ranging 21 to 69 years. v: volume of the parathyroid gland Specific gravity of the parathyroid parenchyma (sp) is expressed as:
METHODS

Morphometry of the parathyroid gland
The values of (P) and (F) were represented by percentage of the parenchymal and stromal areas respectively in the largest cut surface of the gland . A point counting method was employed to evaluate the values of (P) and (F). The measurement of (s) was performed b y the same method as that of (sf ) . Here, water solution of AlCl3 of various concentrations was employed instead of ethylalcohol . As a value of (sf) , 0.94 was used.I n order to determine the value of (sp), 10 parathyroid glands were collected f rom 5 autopsy cases. Values of (P), (F) and (s) were measured in each gland and (sp) was calculated by the equation (d) . The average value of (sp) of these 10 glands was 1.049+0.011, and (sp) was determined to be 1 .05. 
RESULTS
In our 13 cases of chronic glomerulonephritis, the stromal adipose tissue of the parathyroid glands was displaced in varying degrees by increased parenchyma as morphological signs of secondary hyperplasia (Fig. 1) . In order to study in detail the degree of hyperplasia, parenchymal weight of the parathyroid gland was ex amined by the histometrical method mentioned previously. Then the relationship between weight of the parathyroid gland and that of the kidney was examined. The kidneys were contracted in varying degrees. The sum of the weight of the bilateral kidneys ranged from 95g to 400g (Table 1) . As the degree of contraction of the kidney progressed, parenchymal weight of the parathyroid glands increased (Fig. 4) . This relationship was statistically signi ficant (r=-0.63, p<0.05).
The volume density of tubules in the renal cortex also correlated negatively with parenchymal weight of the parathyroid glands (r=-0.68, p<0.01) (Fig. 5) . extensively. At first, we demonstrated that parenchymal weight of the parathyroid gland increased due to hyperplasia in autopsy cases of chronic glomerulonephritis. In general, the serum parathyroid hormone level is known to be elevated in this disease (Berson and Yalow 1966; Reiss et al. 1969; Brickman et al. 1974; Bordier et al. 1975) . It is reasonable to consider that this elevation is attributed to hyper plasia of the parathyroid gland.
Concerning the relationships between hyperplasia of the parathyroid gland and atrophy of the kidney, no paper has been published. In this study, we pointed out that the degree of hyperplasia of the parathyroid gland was directly related to the degree of atrophy of the kidney. In chronic glomerulonephritis, the glomeruli are affected primarily, and atrophy of the tubules follows . Therefore, our data indicated that hyperplasia of the parathyroid gland was secondary to the lesions of the kidney. Reiss et al. (1969) stated that serum parathyroid hormone con centration increased in varying degrees in chronic renal failure and was directly related to the concentration of blood urea nitrogen, serum creatinin and inorganic phosphate. As the degree of damage of renal function correlates with the degree of atrophy of the kidney, the significance of these findings of Reiss et al . is thought to correspond well with our results reported here .
At present, it is generally believed that the relationship between the kidney and the parathyroid gland is linked with the active metabolite of vitamin D and calcium ion (Gray et al. 1971; Holick et al. 1971; Lawson et al . 1971) . Namely, it is generally thought that hypocalcemia due to activation disturbance of vitamin D in the kidney stimulates the parathyroid gland , resulting in an increase in serum concentration of parathyroid hormone in chronic renal failure (Brickman et al . 1974 (Brickman et al . , 1975 . In our cases, it is clear that the functioning renal mass activating vitamin D reduced as a whole due to reduction in volume of the kidney . Therefore, it is possible to suspect that hyperplasia of the parathyroid gland was caused by the long-standing hypocalcemic stimuli caused by the formation of insufficient amount of active form of vitamin D. There was no information available , however, to confirm this speculation. 
